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Agent for Coloring Keratinaceous Fibers 



The invention relates to an agent for dyeing 
keratin fibers, in particular human hair, which 
comprises pyrimidine derivatives in combination with 
special couplers, to the use of this combination as 
dyeing component in hair dyeing agents, and to a method 
of H\^R -ina keratin fibers, in particular human hair. 

For the dyeing of keratin fibers, e.g. hair, wool 
or furs, use is generally made either of substantive 
dyes or oxidation dyes which are formed by oxidative 
0 coupling of one or more developer component with one 
another or with one or more coupler components. Coupler 
and developer components are also referred to as 
oxidation dye precursors. 

The developer components usually used are primary 
5 aromatic amines having a further free or substituted 
hydroxyl or amino group in the para or ortho position, 
diaminopyridine derivatives, heterocyclic hydra zones, 
4-aminopyrazolone derivatives, and 2, 4, 5, 6-tetraamino- 
pyrimidine and derivatives thereof - 
0 Specific representatives are, for example, 

p-phenylene-diamine, p-toluylenediamine , 2,4,5,6- 

tetraaminopyrimidine, p-aminophenol , N,N-bis (2- 

hydroxyethyl) -p-phenylenediamine, 2- (2, 5- 

diaminophenyl) ethanol, 2- ( 2 , 5-diaminophenoxy ) ethanol, 
5 i-phenyl-3-carboxyamido-4-aminopyra2ol-5-one, 4-amino- 
3-methylphenol, 2-aminomethyl-4 -aminophenol , 2- 

hydroxymethyl-4-aminophenol, 2-hydroxy-4, 5, 6- 

triaminopyrimidine, 2, 4-dihydroxy-5, 6-diaminopyrimidine 
and 2,5, 6-triamino-4-hydroxypyrimidine . 
SO The coupler components usually used are 

i^-phenylene-diamine derivatives, naphthols, resorcinol 
and resorcinol derivatives, pyrazolones and 

m-aminophenols . Particularly suitable as coupler 
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substances are a-naphthol, 1,5-, 2,7- and l/V- 
di hydroxy naphtha line , 5-amino-2-methylphenol , 

m-aminophenol, resorcinol, resorcinol monomethyl ether, 
m-phenylenediamine, 2, 4-diaminophenoxyethanol, 

1- phenyl-3-methylpyrazol-5-one , 2 , 4 -dichl or o- 3 -ami no- 
phenol, 1, 3-bis (2, 4-diaminophenoxy) propane, 

2- chlororesorcinol , 4-chlororesorcinol , 2-chloro-6- 
methyl-3-aminophenol , 2 -methyl resorcinol and 

5- methylresorcinol . 

German patent application DE-Al-41 15 148 

discloses oxidation dyeing agents which, in a cosmetic 
carrier, comprise a 2 , 4 , 5 , 6-tetraaminopyr imidine or a 

6- hydroxy-2 , 4-triaminopyridine as oxidation base 
(developer) and a combination of certain green couplers 

and violet couplers for producing brilliant and 

washfast black colorations. 

With regard to further customary dye components, 
reference is made specifically to the "Dermatology" 
series, published by Ch . Culnan, H. Maibach, Verlag 
Marcel Dekker Inc., New York, Basle, 1986, vol. 7, Ch . 
Zviak, The Science of Hair Care, chapter 7, pages 248- 
250 (substantive dyes), and chapter 8, pages 264-267 
(oxidation dyes), and the "European Inventory of 
Cosmetic Raw Materials", 1996, published by the 
European Commission, available in diskette format from 
the Bundesverband der deutschen Industrie- und 
Handelsunternehmen fiir Ar zneimittel , Reformwaren und 
Korperpf legemittel e.V., Mannheim. 

Although intensive colorations with good fastness 
properties can be achieved with oxidation dyes, the 
development of the color, however, generally takes 
place under the influence of oxidizing agents, such as, 
for example, H2O2/ which in some cases can result in 
damage to the fibers. Furthermore, some oxidation dye 
precursors or certain mixtures of oxidation dye 
precursors can occasionally have a sensitizing effect 
in people with sensitive skin. Although substantive 
dyes are applied under more moderate conditions, their 
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disadvantage is that the colorations frequently have 
inadequate fastness properties. 

It is an object of the present invention to 
provide a dyeing agent for keratin fibers, in 
particular human hair, which is oxidizable by 
atmospheric oxygen, i.e. is not necessarily dependent 
on oxidizing agents, such as, for example, H2O2 .. The 
agent should be able to be applied to the fibers in a 
simple manner and, with regard to depth of color, gray 
coverage and fastness properties, are at least equal in 
qualitative terms to otherwise customary oxidation hair 
dyeing agents. Moreover, the dyeing agents must have 
no, or only a very low, sensitizing potential. It was a 
further object to find a dyeing system that allows blue 
shades to be produced on the keratin fiber by 
components specifically matched to one another. 

Surprisingly, it has now been found that 
pyrimidine derivatives in combination with special 
couplers are highly suitable for the dyeing of keratin 
fibers, even in the absence of oxidizing agents i.e. in 
the presence of atmospheric oxygen. They produce 
colorations with excellent brilliance and depth of 
color and lead to a wide variety of color shades. 
However, the use of oxidizing agents should not in 
principle be excluded here. 

The invention provides an agent for the dyeing of 
keratin fibers, in particular human hair, comprising 

A) at least one pyrimidine derivative of the 
general formula I 



R 




(I) 



in which R^, R^, R^ and R^ may be identical or 
different and are hydrogen, OH, NH2 
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or a group NR^R^, in which R^ and R^ 
may be identical or different and are 
Ci-C^-alkyl, Ci -C4 -hydroxy a Ikyl having 
a primary and/or secondary hydroxyl 
group, 

where two of the radicals R"^, R^, R^ 
or R^ together can form an optionally 
substituted 5- and 6-membered 
heterocycle containing one or two 
nitrogen and/or oxygen atom(s) in the 
molecule, 

with the proviso that at least two of 
the radicals R-^, R^, R^ or R^ are a 
group NH2 and/or NR^R^, 
B) at least one compound chosen from the group 
consisting of 

(a) m-phenylene derivatives of the 

formulae II and III 




in which r'^ and R^ may be identical or 
different and are hydrogen, C1-C4- 
alkyl or Ci-C4-hydroxyalkyl , 
R^ is Ci-C^-hydroxyalkyl or a radical 
of the general formula IV 
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in which and R^ are as defined above and m 

is an integer from 1 to 4, 
R^^ is hydrogen or a radical of the general 

formula V 




in which r'' and R^ are as defined above and n 
is an integer from 1 to 4 , 

R""""^ is hydrogen, Ci-C4-alkyl or C1-C4- 
hydroxyalkyl , 



(b) m-aminophenol derivatives 




in which R is hydrogen or Ci-C4-alkyl, 

R"'"^ is hydrogen, fluorine, chlorine, 
OCH3 or Ci-C4-alkyl, 

R^^ is hydrogen, Ci-C^-alkyl, C1-C4- 
hydroxyalkyl or OCF3, 

R^^ is hydrogen, fluorine, chlorine or 
OCH3. 

with the provisos that R^^, R^^, R^^ 
and R-^^ are not hydrogen at the same 
time and that, if R^^ is methyl, R^^, 
R^^ and R"""^ are not hydrogen at the 
same time. 
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(c) pyridine derivatives of the formulae VII 
and VIII 



H2N 




NH2 



»17 



(VII) 



10 



in which 



R-'-^ and R""' may be identical or 
different and are fluorine, chlorine 
or OCH3, 



X 



19 



R 




(VIII) 



15 



20 



in which 



R-^^ is hydrogen, Ci-C4-alkyl or C1-C4- 
hydroxyalkyl. 



sl9 



is OH or NH2, 
R^° is hydrogen, Ci-C^-alkoxy or NH2, 
X is hydrogen or OCH3, 
with the provisos that, if R"""^ is NH2, R"^^ and 
R^^ are not Ci-C^-alkyl or methoxy respectively 
at the same time, and if R^^ is hydrogen, R^^ 
and R^^ are not OH or hydrogen respectively at 
the same time. 



(d) resorcinol derivatives of the formula IX 

25 




(IX) 
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in which R , R and R may be identical or 
different and are hydrogen^ C1-C4- 
alkyl or Ci-C^-hydroxyalkyl , 
with the provisos that R^^ and R^^ 

are not hydrogen at the same time, if 
R^-^ and R^*^ are hydrogen, R^^ is not 
methyl, and if R^"^ is methyl, R^^ and 
R^^ are not hydrogen at the same time, 

(e) methylenedioxybenzene derivatives of the 
formula X 




in which R^^ is OH, NH2 or NHR^% in which R''^ 
is Ci-C4-alkyl or Ci-C^-hydroxyalkyl , 
and 

(f) 3, 4-diaminobenzoic acid. 

Keratin fibers are to be understood as meaning 
wool, furs, feathers and, in particular, human hair. In 
principle, however, the dyes according to the invention 
may also be used for the dyeing of other natural 
fibers, such as, for example, cotton, jute, sisal, 
linen or silk, modified natural fibers, such as, for 
example, regenerated cellulose, nitro-, alkyl- or 
hydroxyalkyl- or acetylcellulose, and synthetic fibers, 
such as, for example, polyamide, polyacrylonitrile, 
polyurethane and polyester fibers. 

The pyrimidine derivatives of the formula I used 
according to the invention are preferably chosen from 
the group consisting of 4 -hydroxy-2 , 5 , 5-triamino- 
pyrimidine, 2-hydroxy-2, 5, 6-t riaminopyr imidine , 
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2,4,5, 6-tetraaminopyrimidine, 
dihydroxypyr imidine , 



5, 6-diamino-2 , 4- 
2, 4-diamino-5, 6-dihydroxy- 



pyrimidine, 4-dimethylamino-2 , 5, 6-tetraminopyrimidine . 
Particular preference is given to using 2,4,5,6- 
tetraaminopyrimidine , 4-dimethylamino-2 , 5, 6-tetramino- 



5, 6-diamino-2 , 4-dihydroxypyrimidine . 

These substances are known from the literature or 
are available commercially. 

The aforementioned pyrimidine derivatives of the 
formula I are preferably used in the agents according 
to the invention in an amount of from 0.03 to 65 mmol, 
in particular from 1 to 40 mmol, based on 100 g of the 
total dyeing agent. 

Of the compounds of the formula VIII, preference 
is given to those in which X is hydrogen. 

Couplers of component B are preferably chosen from 
the group 1 , 3-bis ( 2 , 4 -diaminophenoxypropane ) , 1/3- 
bis (2, 4-diaminophenylpropane) , 2, 4- 

diaminophenoxyethanol , 2, 6-bis (2' - 

hydroxyethylamino) toluene, 3-amino-2-chloro-6- 
methylphenyl , 5-amino-4-chloro-2-methylphenol , 2, 4- 
dichloro-3-aminophenol , 3, 5-diamino-2, 6-dimethoxy- 

pyridine, 5-methylresorcinol , 2, 5-dimethylresorcinol , 
3, 4-methylenedioxyphenol, 3, 4-methylenedioxyaniline, 

N- {2-hydroxyethyl) -3, 4-methylenedioxyaniline and any 
mixtures of the above. 

The aforementioned compounds of component B can be 
used in an amount of, in each case, 0.03 to 65 mmol, in 
particular 1 to 40 mmol, in each case based on 100 g of 
the total dyeing agent. 

In all of the dyeing agents it is also possible to 
use two or more different pyrimidine derivatives of the 
formula I together; likewise, it is also possible to 
use two or more different compounds of component B 
together. This embodiment also covers the use of 
substances which represent reaction products of 



pyrimidine , 



4-hydroxy-2, 5, 6-triaminopyrimidine 



and 



wo 00/38629 



9 



PCT/EP99/09901 



pyrimidine derivatives of the formula I with said 
compounds of component B . 

The color shades can also be further varied and 
intensified if one or more compounds chosen from 5, 6- 
5 dihydroxyindole and its N-substituted Ci-C4-alkyl and 
Ci-C4-hydroxyalkyl derivatives, 5, 6-dihydroxyindoline 
and its N-substituted Ci-C^-alkyl and Ci-C^-hydroxyal kyl 
derivatives and the compounds known as developers, 
chosen from the group consisting of p-phenylenediamine, 

10 p-tolylenediamine, p-aminophenol , 4 , 4 ' -diamino- 

diphenyl amine , 1, 10-bis (2, 5-diaminophenyl ) -1,4,7,10- 

tetraoxydecane, 2,(2' -hydroxyethyl ) -p-phenylenediamine, 
2 , 6-dichloro-4-aminophenol , N, N-bis (2 ' -hydroxyethyl ) -p- 
phenylenediamine, 3-methyl-4-aminophenol , 2-amino- 

15 methyl-4-aminophenol, 5-aminosalicylic acid, bis(2- 
hydroxy-5-aminophenyl) methane and 2- (2, 5-diamino- 

phenoxy ) ethanol are added to the agent according to the 
invention . 

A further preferred developer component is 

20 4-amino-2- { (diethyl amino) methyl) phenol . 

Particularly preferred developer components are, 
for example, p-phenylenediamine , p-tolylenedi amine , 
1 , 10-bis ( 2 , 5-diaminophenyl ) -1 , 4 , 7 , 10-tet raoxydecane , 
2, (2' -hydroxyethyl) -p-phenylenediamine, 2, 5-dichloro-4 - 

25 aminophenol, N, N-bis (2' -hydroxyethyl) -p-phenylene- 

diamine, 3-methyl-4-aminophenol , 2-aminomethyl-4- 

aminophenol, 4-amino-2- ( (diethylamino) methyl ) phenol and 
bis (2-hydroxy-5-aminophenyl ) methane . 

In a further preferred embodiment, activated 

30 carbonyl compounds and further substances known as 
developers or couplers are added to the combination 
according to the invention of components A and B to 
further modify the color shades. 

Examples of activated carbonyl compounds are 

35 isatin, 5-chloroisatin, 5-bromoisat in, 6-bromoisatin, 
5 -nit roi sat in, N-hydroxymethylisat in, N-allyli satin, 
5-isatinsulf onic acid Na salt, glutaconaldehyde 
tetrabutylammonium salt, tribase aldehyde. 
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malonaldehyde bis (dimethyl acetal), 4-hydroxy-3- 
methoxycinnanaldehyde, 1-piperidinomethylisatin, 

1- diethylaminomethylisatin, glutaconaldehyde Na salt , 
5-N-methylanilinopentadienyl , 2-chloro-3-hydroxy- 
methylene-l-cyclohexene 1-aldehyde, N- ( 5-anilino-2 , 4- 
pentanedien-l-ylidene) anilinium chloride, trans-p- (2- 
furyl) acrolein, 2-nitro-l, 3-indanedione, dehydro- 
ascorbic acid, 2-acetyl-l, 3-cyclohexanedione, 
7-dimethylamino-2 , 4 , 6-heptatrienylidene dimethyl- 
ammonium per chlorate and 4-f ormyl-l-methylpyridinium 
benzenesulf onate . 

Examples of couplers which may additionally be 
present are 3-amino-2-methylamino-6-methoxypyridine, 

2- amino-4- (2' -hydroxyethylamino) anisole, a-naphthol, 
resorcinol, resorcinol monomethyl ether, 4- 
chlororesorcinol , 2-methylresorcinol , m-aminophenol , 3- 
N, N-dimethylaminophenol , 5-amino-2-methoxyphenol , 5- 
amino-2-methylphenol , 3-amino-2, 4-dimethylphenol , 3- (N- 
cyclopentyl ) aminophenol , 1/5-, 1/7-, 2,7- 
dihydroxynaphthalenes , o-aminophenol , 6- 
hydroxybenzomorpholine, l-phenyl-3-methylpyrazol-5-one, 
2-amino-6-methylphenol , 2, 6-dihydroxy-3 , 4- 
dimethylpyridine , 4 -hydroxy indole, 6 -hydroxy indole, 
7-hydroxyindole, 4 -aminoindole and 2 , 4 -diamino-5- 
methylphenetole . 

The dyeing agent according to the invention 
represents an air-oxidizable system. In this 
connection, it is possible to dispense with additional 
oxidizing agents, e.g. H2O2 - In some circumstances, 
however, it may be desirable to add hydrogen peroxide 
or other oxidizing agents, such as peroxydisulf ate or 
percarbonate, to the agents according to the invention 
to achieve shades which are paler than keratin fibers 
to be dyed. Furthermore, in some circumstances, it is 
possible, in the absence of oxidizing agents, i.e. 
whether atmospheric oxygen or hydrogen peroxide is 
used, to establish different color shades. Oxidizing 
agents are generally used in an amount of from 0.01 to 
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6% by weight, based on the use solution. An oxidizing 
agent preferred for human hair is H2O2 . 

Furthermore, it is possible to carry out the 
oxidation using enzymes. Here, the enzymes can be used 
either to generate oxidizing percompounds , and to 
intensify the effect of a small amount of oxidizing 
agent present. Examples of enzymatic processes are the 
use of laccases and the intensification of the effect 
of small amounts (e.g. 1% and less, based on the total 
agent) of hydrogen peroxide by peroxidases. 

In a preferred embodiment, the dyes according to 
the invention comprise, for the further modification of 
the color shades, in addition to the compounds present 
according to the invention, additionally customary 
substantive dyes, e.g. from the group of 
nitrophenylenediamines , nit roaminophenols , anthra- 
quinones or indophenols, such as, for example, the 
compounds known under the international designations or 
trade names HC Yellow 2, HC Yellow 4, HC Yellow 6, 
Basic Yellow 57, Disperse Orange 3, HC Red 3, HC Red 
BN, Basic Red 76, HC Blue 2, Disperse Blue 3, Basic 
Blue 99, HC Violet 1, Disperse Violet 1, Disperse 
Violet 4, Disperse Black 9, Basic Brown 16 and Basic 
Brown 17, and also picramic acid, 2-amino-6-chloro- 
4 -nitrophenol , 4-amino-2-nitrodiphenylamine-2 ' -carb- 

oxylic acid, 6-nitro-l, 2,3, 4 -tetrahydroquinoxaline , 4- 
N-ethyl-1, 4-bis (2' -hydroxyethylamino) -2-nitrobenzene 
hydrochloride and 1-methyl- 3-nit ro-4 - (2' -hydroxy- 

ethyl ) aminobenzene . The inventive agents according to 
this embodiment preferably comprise the substantive 
dyes in an amount of from 0.01 to 20% by weight, based 
on the total dyeing agent. 

Furthermore, the preparations according to the 
invention can also comprise naturally occurring dyes 
such as, for example, henna red, henna neutral, henna 
black, camomile blossom, sandalwood, black tea, 
buckthorn bark, sage, logwood, madder root, catechu, 
sedre and alkanna root. 
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It is not necessary for the oxidation dye 
precursors or the optionally present substantive dyes 
to each represent uniform compounds. Rather, it is 
possible that, as a result of the preparation processes 
5 for the individual dyes, further components are present 
in minor amounts in the dyeing agents according to the 
invention, provided these do not adversely impair the 
dyeing result, or have to be excluded for other 
reasons, e.g. toxicological reasons, 
y 10 The dyeing agents according to the invention 

0 produce intensive colorations even at physiologically 
4: compatible temperatures of less than 45°C. They are 
Li, therefore particularly suitable for the dyeing of human 
y hair. For use on human hair, the dyeing agents can 

1 15 usually be incorporated into a hydrous cosmetic 
H" carrier. Suitable hydrous cosmetic carriers are e.g. 
r1 creams, emulsions, gels and also surfactant-containing 
1=^- foaming solutions such as e.g. shampoos or other 

preparations which are suitable for use on the keratin 

20 fibers. If necessary, it is also possible to 
incorporate the dyeing agents into anhydrous carriers. 

Furthermore, the dyeing agents according to the 
invention can comprise all active ingredients, 
additives and auxiliaries known in such preparations. 

25 In many cases, the dyeing agents comprise at least one 
surfactant, where, in principle, both anionic and also 
zwitterionic, ampholytic, nonionic and cationic 
surfactants are suitable. However, in many cases it has 
proven advantageous to choose the surfactants from 

30 anionic, zwitterionic or nonionic surfactants. 

Suitable anionic surfactants in preparations 
according to the invention are all anionic surface- 
active substances suitable for use on the human body. 
These are characterized by a solubilizing anionic 

35 group, such as, for example, a carboxylate, sulfate, 
sulfonate or phosphate group and a lipophilic alkyl 
group having about 10 to 22 carbon atoms. Additionally, 
glycol or polyglycol ether groups, ester, ether and 
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amide groups and hydroxyl groups may be present in the 
molecule. Examples of suitable anionic surfactants are, 
in each case in the form of the sodium, potassium or 
ammonium and the mono-, di- and trialkanolammonium 
5 salts having 2 or 3 carbon atoms in the alkanol group, 

linear fatty acids having 10 to 22 carbon atoms 
( soaps ) 

- ether carboxylic acids of the formula 
10 R-0- (CH2-CH2O) X-CH2-COOH, in which R is a linear 

alkyl group having 10 to 22 carbon atoms and x = 0 
or 1 to 16, 

acyl sarcosides having 10 to 18 carbon atoms in 
the acyl group, 

15 - acyl taurides having 10 to 18 carbon atoms in the 
acyl group, 

acyl isethionates having 10 to 18 carbon atoms in 
the acyl group, 

sulf osuccinic mono- and dialkyl esters having 8 to 
20 18 carbon atoms in the alkyl group and 

sulf osuccinic monoalkylpolyoxyethyl esters having 
8 to 18 carbon atoms in the alkyl group and 1 to 6 
oxyethyl groups, 

linear alkanesulf onates having 12 to 18 carbon 
25 atoms, 

linear alpha-olefinsulf onates having 12 to 18 
carbon atoms, 

alpha-sulfo fatty acid methyl esters of fatty 
acids having 12 to 18 carbon atoms, 
30 - alkyl sulfates and alkylpolyglycol ether sulfates 
of the formula R-0 (CH2-CH2O) X-SO3H, in which R is a 
preferably linear alkyl group having 10 to 18 
carbon atoms and x = 0 or 1 to 12, 

mixtures of surface-active hydroxysulf onates 
35 according to DE-A-37 25 030, 

sulfated hydroxyalkyl polyethylene and/or 
hydroxyalkylene propylene glycol ethers according 
to DE-A-37 23 354, 
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sulfonates of unsaturated fatty acids having 12 to 
24 carbon atoms and 1 to 5 double bonds according 
to DE-A-39 26 344, 

esters of tartaric acid and citric acid with 
alcohols, which represent addition products of 
approximately 2 to 15 molecules of ethylene oxide 
and/or propylene oxide to fatty alcohols having 8 
to 22 carbon atoms. 

Preferred anionic surfactants are alkyl sulfates, 
alkylpolyglycol ether sulfates and ether carboxylic 
acids having 10 to 18 carbon atoms in the alkyl group 
and up to 12 glycol ether groups in the molecule, and 
in particular salts of saturated and in particular 
unsaturated C8-C22-carboxylic acids, such as oleic acid, 
stearic acid, isostearic acid and palmitic acid. 

Zwitterionic surfactants is the term used for 
those surface-active compounds which carry at least one 
quaternary ammonium group and at least one -COO*"^- or 
-S03*~^ group in the molecule. Particularly suitable 
zwitterionic surfactants are the betaines, such as the 
N-alkyl-N, N-dimethylammonium glycinates, for example 
the cocoalkyldimethylammonium glycinate, N-acyl- 
amminopropyl-N, N-dimethylammonium glycinates, for 

example the cocoacy 1 ami nopropyl dimethyl ammonium 

glycinate, and 2-alkyl-3-carboxymethyl-3-hydroxy- 

ethylimidazolines having in each case 8 to 18 carbon 
atoms in the alkyl or acyl group, and 
cocoa cyl ami noethyl hydroxyethylcarboxymethylglycinate . 
A preferred zwitterionic surfactant is the fatty acid 
amide derivative known under the CTFA name 
Cocamidopropyl Betaine . 

Ampholytic surfactants are understood as meaning 
those surface-active compounds which, apart from a 
Ce-is-^lkyl or -acyl group in the molecule, contain at 
least one free amino group and at least one -COOH or - 
SO3H group and are capable of forming internal salts. 
Examples of suitable ampholytic surfactants are 
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N-alkylglycines, N-alkylpropionic acids , 

N-alkylaminobutyric acids , N-alkylaminodiprop ionic 
acids , N-hydroxyethyl-N-alkylamidopropylglycines , 

N-alkyltaurines , N-alkylsarcosines , 2- 

al kylaminopropionic acids and alkylaminoacetic acids 
having in each case about 8 to 18 carbon atoms in the 
aikyl group. Particularly preferred ampholytic 
surfactants are N-cocoalkylaminopropionate , 

cocoa cylaminoethylaminopropionate and 
Ci2-i8-scylsar cosine . 

Nonionic surfactants comprise, as hydrophilic 
group, e.g. a polyol group, a polyalkylene glycol ether 
group or a combination of polyol and polyglycol ether 
group . Such compounds are, for example. 



addition products of 2 to 30 mol of ethylene oxide 
and/or 0 to 5 mol of propylene oxide to linear 
fatty alcohols having 8 to 22 carbon atoms, to 
fatty acids having 12 to 22 carbon atoms and to 
alkyl phenols having 8 to 15 carbon atoms in the 
alkyl group, 

Ci2-22-f^tty acid mono- and diesters of addition 
products of from 1 to 30 mol of ethylene oxide to 
glycerol, 

C8-22"Slkyl mono- and oligoglycosides and 
ethoxylated analogs thereof, 

addition products of from 5 to 60 mol of ethylene 
oxide to castor oil and hydrogenated castor oil, 
addition products of ethylene oxide to sorbitan 
fatty acid esters 

addition products of ethylene oxide to fatty acid 
alkanolamides . 



Examples of the cat ionic surfactants to be used in 
the hair-treatment agents according to the invention 
are, in particular, quaternary ammonium compounds. 
Preference is given to ammonium halides, such as 
alkyltrimethylammonium chlorides, dialkyldimethyl- 
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ammonium chlorides and trialkylmethylammonium 

chlorides, e.g. cetyltrimethylammonium chloride, 
s tear yltrimethyl ammonium chloride, di s tear yldime thy 1- 
ammonium chloride, lauryldimethylammonium chloride, 
lauryldimethylbenzylammonium chloride and tricetyl- 
methylammonium chloride. Further cationic surfactants 
which can be used according to the invention are the 
quaternized protein hydrolysates . 

Likewise suitable for the invention are cationic 
silicone oils, such as, for example, the commercially 
available products Q2-7224 (manufacturer: Dow Corning; 
a stabilized trimethylsilylamodimethicone ) , Dow Corning 
949 emulsion (comprising a hydroxylamino-modif ied 
silicone, which is also referred to as amodimethicone ) , 
SM-2059 (manufacturer: General Electric), SLiyi-55067 
(manufacturer: Wacker) and Abil®-Quat 3270 and 3272 
(manufacturer: Th. Goldschmidt; diquaternary 

polydimethylsiloxanes, Quaternium-80 ) . 

Alkylamidoamines, in particular fatty acid 
amidoamines , such as stearylamidopropyldimethylamine 
obtainable under the name Tego Amid S 18, are 
distinguished not only by a good conditioning action, 
but specifically by their good biodegradability . 

Likewise very biodegradable are quaternary ester 
compounds, "'ester quats", such as the 

methylhydroxyalkyldialkoyloxyalkylammonium metho- 
sulfates sold under the trade name Stepantex®. 

An example of a quaternary sugar derivative which 
can be used as cationic surfactant is the commercial 
product Glucquat® 100, according to CTFA nomenclature a 
"Lauryl Methyl Gluceth-10 Hydroxypropyl Dimonium 
Chloride''. 

The compounds containing alkyl groups which are 
used as surfactants may each be uniform substances. 
However, it is generally preferred to start from 
natural vegetable or animal raw materials for the 
preparation of these substances, thus giving substance 
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mixtures having varying alkyl chain lengths depending 
on the respective raw material. 

In the case of the surfactants which represent 
additional products of ethylene and/or propylene oxide 
to fatty alcohols or derivatives of these addition 
products, it is possible to use either products with a 
"normal" homolog distribution, or those with a narrowed 
homolog distribution. "Normal'' homolog distribution is 
understood as meaning here mixtures of homologs 
obtained during the reaction of fatty alcohol and 
alkylene oxide using alkali metals, alkali metal 
hydroxides or alkali metal alkoxides as catalysts. 
Narrowed homolog distributions are, by contrast, 
obtained if, for example, hydrotalcites , alkaline earth 
metal salts of ether carboxylic acids, alkaline earth 
metal oxides, hydroxides or alkoxides are used as 
catalysts. The use of products having narrowed homolog 
distribution may be preferable. 

Further active ingredients, auxiliaries and 
additives are, for example, 

- nonionic polymers such as, for example, 
vinylpyrrolidone /vinyl aery late copolymers , 

polyvinylpyrrolidone and vinylpyrrolidone /vinyl 
acetate copolymers and polysiloxanes , 
cationic polymers, such as quaternized cellulose 
ethers, polysiloxanes containing quaternary 
groups, dimethyldiallylammonium chloride polymers, 
acrylamide-dimethyldiallylammonium chloride 
copolymers , dimethyl ami noethyl metha cry late- 

vinylpyrrolidone copolymers quaternized with 
diethyl sulfate, vinylpyrrolidone-imidazolinium 
methochloride copolymers and quaternized polyvinyl 
alcohol , 

zwitterionic and amphoteric polymers such as, for 
example, acrylamidopropylt rime thyl ammonium 

chloride/acrylate copolymers and octylacryl- 
amide /methyl methacrylate/tert-butylaminoethyl 
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methacrylate/2-hydroxypropyl met ha cry late 

copolymers, 

anionic polymers such as, for example, polyacrylic 
acids, crosslinked polyacrylic acids, vinyl 
5 acetate/crotonic acid copolymers, vinyl- 

pyrrolidone/vinyl acrylate copolymers, vinyl 
acetate /butyl maleate/isobornyl acrylate 

copolymers, methyl vinyl ether/maleic anhydride 
copolymers and acrylic acid/ethyl acrylate/N-tert- 
^ 10 butylacrylamide terpolymers, 

y - thickeners, such as agar agar, guar gum, 

alginates, xanthan gum, gum arable, karaya gum, 
^ carob bean flour, linseed gums, dextrans, 

cellulose derivatives, e.g. methylcellulose , 
15 hydroxyalkylcellulose and carboxymethyl cellulose, 

^ starch fractions and derivatives such as amylose, 

I amylopectin and dextrins, clays such as, for 

example, bentonite or fully synthetic 

I hydrocolloids such as, for example, polyvinyl 

20 alcohol, 

structurants, such glucose and maleic acid, 
- hair-conditioning compounds, such as 

phospholipids, for example soya lecithin, egg 
lecithin and cephalins, and silicone oils, 
25 - protein hydrolysates , in particular elastin, 
collagen, keratin, milk protein, soya protein and 
wheat protein hydrolysates, condensation products 
thereof with fatty acids, and quaternized protein 
hydrolysates, 

30 - perfume oils, dimethyl isosorbide and 

cyclodextrins , 

solubility promoters, such as ethanol, 

isopropanol, ethylene glycol, propylene glycol, 
glycerol and diethylene glycol, 
35 - antidandruff agents, such as Piroctone Olamine and 
Zinc Omadine, 

further substances for adjusting the pH, 
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- active ingredients, such as panthenol, pantothenic 
acid, allantoin, pyrrolidonecarboxylic acids and 
salts thereof, plant extracts and vitamins, 

- cholesterol, 

5 - light protection agents, 

consistency regulators, such as sugar esters, 
polyol esters or polyol alkyl ethers, 
fats and waxes, such as spermaceti, beeswax, 
montan wax, paraffins, fatty alcohols and fatty 
10 acid esters, 

fatty acid alkanolamides , 

complexing agents, such as EDTA, NTA and 
phosphonic acids, 

swelling and penetration substances, such as 
15 glycerol, propylene glycol monoethyl ether, 

carbonates, hydrogencarbonates , guanidines, ureas, 

and primary, secondary and tertiary phosphates , 

imidazoles, tannins, pyrrole, 

opacifiers, such as latex, 
20 - pearlizing agents, such as ethylene glycol mono- 

and distearate, 

- propellants, such as propane/butane mixtures, N2O, 
dimethyl ether, CO2 and air, and 

- antioxidants. 

25 The constituents of the hydrous carrier are used 

for the preparation of the dyeing agents according to 
the invention in amounts customary for this purpose; 
e.g. emulsifiers are used in concentrations of from 0.5 
to 30% by weight, and thickeners are used in 

30 concentrations of from 0.1 to 25% by weight, of the 
total dyeing agent. 

For the dyeing result, it may be advantageous to 
add ammonium or metal salts to the dyeing agents . 
Suitable metal salts are e.g. formates, carbonates, 

35 halides, sulfates, butyrates, valerates, caproates, 
acetates, lactates, glycolates, tartrates, citrates, 
gluconates, propionates, phosphates and phosphonates of 
alkali metals, such as potassium, sodium or lithium. 
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alkaline earth metals, such as magnesium, calcium, 
strontium or barium, or of aluminum, manganese, iron, 
cobalt, copper or zinc, preference being given to 
sodium acetate, lithium bromide, calcium bromide, 
calcium gluconate, zinc chloride, zinc sulfate, 
magnesium chloride, magnesium sulfate, ammonium 
carbonate, chloride and acetate. These salts are 
preferably present in an amount of from 0.03 to 
65 mmol, in particular from 1 to 40 mmol, based on 
100 g of the total dyeing agent. 

The pH of the ready-to-use dyeing preparations is 
usually between 2 and 11, preferably between 5 and 9. 

The present invention further provides for the use 
of a combination of 

A) at least one pyrimidine derivative of the general 
formula I 




(I) 



in which R^, R^, R'^ and R^ may be identical or 
different and are hydrogen, OH, NH2 or a 
group NR^R^, in which R^ and R^ may be 
identical or different and are C1-C4- 
alkyl, Ci-C4-hydroxyalkyl having a 
primary and/or secondary hydroxyl group, 
where two of the radicals R^, R^, R^ or 
R'^ together can form an optionally 
substituted 5- and 6-membered 

heterocycle containing one or two 
nitrogen and/or oxygen atom(s) in the 
molecule, 

with the proviso that at least two of 
the radicals R^, R^, R"^ or R^ are a group 
NH2 and/or NR^R^, 
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B) at least one compound chosen from the group 
consisting of the (a) m-phenylenediamine 
derivatives of the general formulae II or III, (b) 
m-aminophenol derivatives of the general formula 
VI, (c) pyridine derivatives of the formulae VII 
or VIII, (d) resorcinol derivatives of the formula 
IX, (e) methyldioxybenzene derivatives of the 
formula X or (f) 3 , 4 -diaminobenzoic acid, which 
are shown above, 

for dyeing keratin fibers. 

The present invention also further provides a 
method of dyeing keratin fibers, in particular human 
hair, in which a dyeing agent comprising 

A) at least one pyrimidine derivative of the general 
formula I, 




(I) 



in which R"^, R^, R^ and R^ may be identical or 
different and are hydrogen, OH, NH2 or a 
group NR^R^, in which R^ and R^ may be 
identical or different and are C1-C4- 
alkyl, Ci-C4-hydroxyalkyl having a 
primary and/or secondary hydroxyl group, 
where two of the radicals R"^, R^, R^ or 
R^ together can form an optionally 
substituted 5- and 6-membered 

heterocycle containing one or two 
nitrogen and/or oxygen atom(s) in the 
molecule, 

with the proviso that at least two of 
the radicals R^, R^, R^ or R^ are a group 
NH2 and/or NR^R^, 
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B) at least one compound chosen from the group 
consisting of the (a) m-phenylenediamine 
derivatives of the general formulae II or III, (b) 
m-aminophenol derivatives of the general formula 
VI, (c) pyridine derivatives of the formulae VII 
or VIII, (d) resorcinol derivatives of the formula 
IX, (e) methyldioxybenzene derivatives of the 
formula X or (f) 3 , 4 -diaminobenzoic acid, 
and customary cosmetic ingredients, is applied to the 
keratin fibers, left on the fibers for a while, usually 
about 30 minutes, and then rinsed out again or washed 
out using a shampoo. 

The pyrimidine derivatives of the formula I and 
the compounds of component B can either be applied to 
the hair simultaneously or one after the other, it 
being unimportant which of the two components is 
applied first. If it is necessary to achieve a certain 
color shade, any oxidizing agent used is also applied 
in this stage together with the other components, or 
subsequently. The optionally present ammonium or metal 
salts may be added to the first or the second 
component. There may be an interval of up to 30 minutes 
between application of the first component and that of 
the second component. Pretreatment of the fibers with 
the salt solution is also possible. 
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Examples 

Hair dyeing agents according to the invention were 
[lacuna] in the form of ^hair dyeing cream emulsion of 
the composition given iry Table 1. 

Table 1 





1 


2 


3 


4 


5 


6 


7 


Component 


% by wt. 


Ci2-Ci4-f atty alcohol + 2 
EG sulfate, Na salt, 28% 
strength solution 


20 . 0 


20 . 0 


20 . 0 


20 . 0 


20 . 0 


20 . 0 


20 . 0 


Cocoamidopropylbetaine , 
30% strength 


12 . 5 


12.5 


12 .5 


12 . 5 


12 . 5 


12 . 5 


12 . 5 


Cio-Cie fatty alcohol 


2 . 0 


2 . 0 


2.0 


2,0 


2.0 


2.0 


2.0 


Tallow fatty alcohol 


8 . 5 


8 . 5 


8 . 5 


8.5 


8.5 


8.5 


8.5 


C16-C18 fatty alcohol + 20 
EG 


0 .75 


0.75 


0.75 


0.75 


0.75 


0 .75 


0 .75 


Ammonium sulfate 


0 . 1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Sodium sul f ate 


0 . 1 


0 . 1 


0. 1 


0. 1 


0.1 


0. 1 


0.1 


4-Hydroxy-2, 5, 6-tri- 
aminopyrimidine sulfate 


2 . 4 


2 . 4 


2.4 


2 . 4 


2 . 4 


2 . 4 


2 . 4 


2, 4-Diaminophenoxy- 
ethanol dihydrochloride 


2 . 4 


— 


— 


— 


— 


— 


— 


3, 5-Diamino-2, 6-di- 

methoxypyridine 

dihydrochloride 




2 . 4 












1, 3-bis (2, 4-Diamino- 
phenoxy) propane tetra- 
hydrochloride 






4 . 7 


2 .12 


1.18 






N-Allylisatin 








0.19 


0. 94 






1, 10 -bis {2, 5 -Diamine - 
phenyl) -1,4, 7-10-tetra- 
oxydecane tetrahydro- 
chloride 








1 . 02 


5 . 1 






3-Amino-2-chloro-6- 
methylphenol 












1 . 58 




3, 4-Methylenedioxyphenol 














1 . 38 


Water 


ad 100 
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The individual constituents were mixed together at 
70°C and, after cooling, adjusted to a pH of 9.5 with 
NaOH. 

Using the compositions given in Table 1, 
colorations were carried out using H2O2 as oxidizing 
agent and without oxidizing agent, i.e. by air 
oxidation . 

For the oxidative development of the coloration 
using H2O2/ the compositions shown in Table 1 were mixed 
with 12% strength hydrogen peroxide in the ratio 1:1. 
In the case of air oxidation, the compositions shown in 
Table 1 were mixed with water prior to use in the ratio 
1:1. 

The application mixture was applied to 
approximately 15 cm-long tresses of standardized, 90% 
gray human hair which has not been pretreated in any 
particular way, and left there for 30 minutes at 27°C. 
When the dyeing process was complete, the hair was 
rinsed, washed with a customary shampoo and then dried. 
The coloring results are shown in Table 2. 



Table 2 





Color shade 


Formulation No . 


H2O2 oxidation 


Air oxidation 


1 


Deep blue -violet 


Deep blue- violet 


2 


Reddish mid-brown 


Reddish mid-brown 


3 


Mid-dark brown 


Mid-dark brown 


4 




Dark brown 


5 




Black 


6 


Gray magenta 


Rich Bordeaux 


7 


Pale orange 


Sand-colored 



The dyeing results show that the agents according 
to the invention produce excellent coloring results 
both with and without the addition of oxidizing agents. 
Similar colorations are obtained if, in example 7, the 
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enzyme system glucose-oxidase/glucose/peroxidase or the 
enzyme system uricase/uric acid/peroxidase is used as 
oxidizing agent at pH = 8.5. 



